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Dendrochronology of Historic Cabins in JNP and BNP

INTRODUCTION

The mountain valleys of Jasper and Banff National Parks in the Canadian Rocky Mountains
have many stories to tell. Some of these tales are preserved as oral histories, archival records
or have gained acclaim thanks to the efforts of contemporary writers. Unfortunately, little is
known about many of the other men and women who have explored and exploited this
landscape, and all that remains of their passing are long neglected cabins that are quickly
fading from sight (Figure 1).

This report is intended to summarize the findings of an exploratory dendrochronological
survey of historical structures within Jasper and northern Banff National Parks (Figure 2). At
the invitation of Parks Canada, researchers from the University of Victoria Tree-Ring
Laboratory visited a variety of historical cabins within both parks in August, 1999. The aim of
the sampling program was to collect free-ring evidence at the sites and to identify the year in
which the cabins were constructed.

Figure 1. Photograph showing the condition of small cabin (UVTRL 99Q)
located above the west shore of Jasper Lake, Jasper National Park.
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Research Methodology

Tree-ring chronology building and cross-dating provides a simple and effective tool for dating
historic structures (Pilcher 1983; Baillie 1995). The science of dendrochronology is based on
the recognition coniferous trees produce an annual radial growth increment (Stokes and
Smiley, 1968. Cook and Kairiukstis 1990). Because the annual radial growth characteristics of
trees of a similar species are similar, a master chronology can be developed to describe these
growth characteristics over the length of the stand’s life span (Baillie 1995). Undated samples
can be crossdated into this master chronology to identify when they were alive.

Cabin Tree-Ring Samples

The cabins varied in soundness from sites where the logs were solid from perimeter to pith, to
other sites where surface/subsurface rotting was widespread (Figure 2) These variable
conditions necessitated the collection of samples using either a two-thread increment corer to
extract a 5 mm wide core or, in cases where rotting was widespread, by sawing off the butt
end of a corner log to create a disc.

Figure 2. Condition of Deer Creek Mine Cabin (UVTRIL 990).
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After air drying, the cores were glued into slotted mounting boards and polished to a high
finish. The annual ringwidths of the cores were then measured to the nearest hundredth of a
millimetre using a computerized WinDENDRO™ image processing tree-ring measurement
system (Guay ef al 1992; Sheppard and Graumlich 1996). Where ring boundaries were
difficult to distinguish, a 40X microscope and Velmex-type stage measurement system was
employed for ring boundary verification. The discs were similarly polished and measured
using the WinDENDRO™ system.

Following this process, the ringwidth data for each cabin was compiled into a floating tree-
ring chronology and their signal homogeneity was established using the COFECHA program
(Holmes, 1983).

Living Master Chronologies
Increment cores from living trees were used to developing two living tree-ring chronologies:

[ a white spruce (Picea glauca) chronology collected in August, 1999 adjacent to
UVTRL 99P (Celestine Lake Road area).

L) an Engelmann spruce (Picea engelmannii) chronology collected in September, 1998
adjacent to Hilda Glacier (Columbia Icefield area)(Smith 1999).

The annual ring-widths of the two living chronologies were measured using the
WinDENDRO™ system and the data checked for signal homogeneity using COFECHA. A
standardized tree-ring series was then constructed using a double detrending procedure within
the ARSTAN computer program to remove any inherent age/growth trends (Holmes ef af.,
1986).

The Celestine Lake Road living white spruce chronology spans the interval between 1800 and
1999. Table 1 presents the principle tree-ring statistics associated with the chronology. The
mean series correlation value of 0.629 illustrates the relative strength of the chronology and
the mean sensitivity value of 0.243 provides a measure of between-ring variability (Fritts,
1976). Autocorrelation is a measure of the correspondence between successive increments
and the value of 0.765 assigned to the chronology suggests that radial growth at the Celestine
Road site is conditioned by factors in preceding growth years (Fritts, 1976). Notable pointer
years within the Celestine Road series include small rings produced in 1800, 1837, 1869,
1889, 1941,1964 and 1988 (Figure 3).

The Englemann spruce chronology spans the interval between 1800-1998. Table 1 presents
the principle tree-ring statistics associated with the chronology. The mean series correlation
value of 0.614, the mean sensitivity value of 0.183 and the autocorrelation value of 0.771
assigned to the chronology suggests that radial growth at the Hilda Glacier site is also
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Table 1. Living tree-ring chronology statistics.

Meaﬂ
Fcorelation: | se_n_s;t_mty
White spruce 975 1800- 78 0.629 0.765 0.243
(Picea glauca) 1999
Engelmann spruce 2100 1800- 15 0.614 0.771 0.183
(Picea engelmannii) 1998
1 Hilda Glacier
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Figure 3. Radial growth trends established for living Englemann spruce at Hilda
Glacier and white spruce at Celestine Lake Road. Deviation from the average
line drawn through each denotes above average radial growth (+) and lower
than average radial growth (-).
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conditioned by factors in preceding growth years. These values are characteristic of
climatically responsive, upper elevation tree species in the area (Luckman et al. 1997).
Notable pointer years are recorded in 1824, 1854, 1872, 1893, 1921, 1962 and 1991 (Figure
3).

There is little correspondence in growth trends between the Celestine Lake Road and the
Hilda Glacier spruce chronologies (Figure 2). The distinct growth trends exhibited by each
reflects a species-specific response to different limiting conditions - temperature in the case of
the Hilda Glacier chronology (Luckman et al. 1997) and, presumably, precipitation in the case
of the Celestine Lake Road chronology (Figure 3)

Determining the Date of Construction

The floating cabin chronologies were initially visually crossdated with reference to the
prominent narrow marker rings within either the P. glauca or P. engelmannii master
chronologies (Figure 3). These crossdates were subsequently verified against the living
chronology using COFECHA (99% contidence interval set at 0.328).

Based on a strong relationship being established and the presence of bark on the sample, it
could be stated with some surety that a log was felled in a certain year. Unfortunately, surface
rotting, abrasion or dressing of the log during construction often results in the loss of
perimeter cells/wood. In these cases, it is only possible to indicate that the tree was felled
sometime after the date assigned to the outermost tree ring.
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BANFF NATIONAL PARK

Collection activities in Banff National Park were coordinated with Don Mickle (Warden
Service, BNP) and Rod Wallace (Warden Service, INP)(Figure 4). Three sites were visited in
the northern portion of the park (Figure 5) and samples collected from three cabins (Table 2).

Table 2. Site designation and sampling date in Banff National Park

- | Colléction Date.

__sSiteNo. | Description

UVTRL 99K Glacier Trail Cabin August 7, 1999

UVTRL 99L Hector 9 Mile Warden Cabin August 9, 1999

UVTRL 99M Owen Creek Warden Cabin August 9, 1999

Figure 4. Undated road construction cabin, Banff NP,
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Figure 5. Map of Banff National Park showing the location of the sites sampled.
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Glacier Trail Cabin (UVTRL 99K) .

Figure 6. West-facing wall of the Glacier Trail Cabin. Increment core samples were
collected from the three lowest logs shown.

Location - Terrace surface on the north bank of the North Saskatchewan River ca. 200 m
downstream of confluence with Howse River..

Descriptor FElevation (m) UTM GPS
NH 169 566 1420 5175555

Description - This solidly constructed rectangular cabin has two windows and a single door.
One window is set into the centre of the west-facing wall which contains 10 courses of
logs (Figure 6). The second window is located adjacent to the door on the south-facing
wall made up of 6 log courses. A single log stretching the length of the cabin holds the
ribbed roof up, on which a number of seedlings have established (Figure 7).
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Samples - At this site two sample collections were made: a) increment cores were extracted
from a representative sampling of logs (two per log) on all four exterior walls (11 of 34
logs); and b) increment cores were collected from a set of 20 living spruce trees (two per
tree) for crossdating purposes.

Structure Age - The outermost tree-ring retained on four logs (five sertes) at UVTRL 99K
was produced in 1907 (Table 3). In at lcast one case, the presence of bark suggests 1907
represents the year of falling. Close examination of the rings indicates the presence of
earlywood and only a few latewood growth cells. Wood tissue developed late in the
growth season (latewood) is of higher density and, therefore, appears darker than wood
developed early in the growth season (earlywood). These observations suggest the cabin
walls were constructed from trees felled in late-July to early-August 1907,

Figure 7. Fast wall of the Glacier Trail cabin showing seedlings on roof.
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Table 3. Age of logs at Glacier Trail Cabin (99K).

_ Duration |

 Sample No. Age
I 99K C00a 1748-1907 160
2 99K C00b 1680-1904 225
3 99K C001a 1690-1905 216
4 99K C001b 1729-1907 179
5 99kc002a 1622-1901 280
6 99kc002b 1617-1873 257
7 99kc003a 1668-1860 193
8 99kc003b 1633-1894 262
9 99K C004a 1687-1907 221
10 99K C004b 1644-1907 264
11 99K C005a 1691-1905 215
12 99K.C0O05b 1734-1901 168
I3 99K C006a 1685-1905 221
14 99K C006b 1680-1907 228
15 99K C007a 1632-1853 222
16 99kc008a 1804-1904 101
17 99kc008b 1670-1908 239
18 99kc009a 1617-1887 271
19 99kc009b 1601-1886 286
20 99kc010b 1669-1904 236
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Hector 9 Mile Warden Cabin (UVTRL 991))

Figure 8. South-facing wall of the Hector 9 Mile Warden Cabin. Increment
core samples were collected from the three logs to the left of the
window opening,

Leocation - West-facing subalpine slope below Mount Hector. The cabin is located ca. 100 m
above (east of) the Banff-Jasper Parkway and looks out over Hector Lake.

Descriptor Elevation {m) UTM GPS
NH 104 499 1850 5671922 1100600573

Description - This solidly constructed rectangular cabin has three windows and a single door.
Cne window is set into the centre of the west-facing wall which contains 14 courses of
logs (Figure 9). This wall and the north wall show evidence of having been burned after
construction. The second window is located in the centre of the south-facing wall made up
of 9 log courses (Figure 8). The third window is located on the front wall (east-facing)
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adjacent to the full-sized door. A roof over the front porch is reported to have collapsed
within the last decade.

Samples - At this site two sample collections were made: a) increment cores were extracted
from a representative sampling of logs on all four exterior walls ; and b) increment cores
were collected from a set of 20 living spruce trees (two per tree) for crossdating purposes.

Structure Age - The Hector 9 Mile Warden Cabin is built from mature spruce logs that range
in age from ca. 233 to 377 years (Table 4). Scorching by fire, surface rotting and surface
dressing have all removed several decades of perimeter tree-rings at various points on the
exterior walls of the cabin. Nevertheless, two increment core samples (one of which
retains bark - 99LCOO8b) with complete ring sequences indicate the cabin walls were
constructed from trees felled in the late summer of 1915 (Figure 9).

Figure 9. West-facing wall of the Hector 9 Mile Warden Cabin that overlooks
Hector Lake. Exterior logs show evidence having been burned.
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Table 4. Age of logs used in Hector 9 Mile Warden Cabin (99L).

SampleNo. | UVIRLNo. | Duration |  Age
1 991.C00b 1523-1849 327
2 991.CO01a 1513-1838 326
3 99L.C0O01b 1476-1852 377
4 99L.CO002a 1526-1850 325
5 99L.C003a 1508-1865 358
6 991.C003b 1600-1864 265
7 991.C004a 1554-1835 282
8 991.C004b 1516-1843 328
9 99LCO07a 1673-1905 233
10 99LCO07b 1665-1915 251
1§ 991.C008a 1686-1913 228
12 99LCO08b 1692-1915 224
13 991.C00%a 1547-1846 300
14 991.C009% 1564-1855 292
15 99L.C0O05a 1461-1806 346
16 99L.C006a 1531-1779 249
17 991.CHO06b 1567-1796 230
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Owen Creek Warden Cabin (UVTRIL 99M)

Figure 10. South face of Owen Creek Cabin, BNP. On left the view on
March 13, 1948 and on the right the view on August 9, 1999.

Location - North side of Owen Creek in the North Saskatchewan River valley. The cabin is
located ca. 150 m south (downstream) of where Owen Creek passes underneath the David
Thompson Highway,

Descriptor Elevation (m) UTM GPS
MH 104 499 1400 52255670

Description - This solidly constructed rectangular cabin has two windows and a single door.
The corners of the cabin are carefully fitted and show considerable care went into its
construction (Figure 10) One window is set into the centre of the west-facing wall which
contains 10 courses of logs. The second window is on the opposite east-facing cabin wall
overlooking Owen Creek (Figure 10). The door is located on the south-facing wall (Figure
10) made up of 9 log courses. The sides of the logs underneath the front porch of the cabin
contain many hand written notations, the earliest of which record visits as early as 1932.

Samples - At this site increment cores were extracted from a representative sampling (ca.
three logs per wall, two cores from each log) of logs on all four interior walls.

Structure Age - The walls of the Owen Creek Cabin are constructed of spruce trees ranging
in age from ca. 200 to 264 years (Table 5). While surface dressing and abrasion has
removed the outermost 10 to 20 tree-rings on several logs, 3 logs (5 series) show that the
walls are constructed from trees felled in late-summer or early-fall of 1911,
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Sample

 Sampl X D uratmn
GoNew o Neo b
i 99MC00a 1658-1840 183
2 99MCO0b 1662-1911 250
3 99MC001a 1643-1899 257
4 99MC002a 1657-1910 254
5 99MC002b 1663-1908 246
6 99MC003a 1682-1911 230
7 99MC003b 1673-1911 239
8 99MCO004a 1636-1889 254
9 99MCO005a 1661-1910 250
10 99MCO05b 1656-1908 253
11 99MC006a 1679-1886 208
12 99OMC007a 1702-1911 210
13 99MCO07b 1708-1911 204
14 99MC008a 1644-1888 245
15 99MCO08b 1655-1889 235
16 99MC009a 1647-1910 264
17 99MC009%b 1555-1814 260
18 99MCO010a 1675-1891 217
19 99MCO010b 1660-1878 219
20 99MC011a 1669-1890 222
21 S9MCOI1b 1675-1897 223
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JASPER NATIONAL PARK

Collection activities in Jasper National Park were coordinated with Rod Wallace (Warden
Service, JNP). Ten sites were visited in the northern portion of the park (Figure 11) and
increment core samples collected from fourteen cabins/structures (Table 5).

Table 5. Site designation and sampling date in Jasper National Park

SiteNo. | Description. . | Coltection Date’
UVTRL 99NA | Railway Construction Camp August 10, 1999
UVTRL 99NB | Railway Construction Camp August 10, 1999

UVTRL 990 Deer Creek Mine Cabin August 10, 1999

UVTRL 99P1 | Celestine Lake Road Railroad | August 11, 1999
Construction Camp

UVTRL 99P2 | Celestine Lake Road Railroad | August 11, 1999
Construction Camp

UVTRL 99P3 | Celestine Lake Road Railroad { August 11, 1999
Construction Camp

UVTRL 99P5 | Celestine Lake Road Railroad | August 11, 1999
Construction Camp

UVTRL 99Q Railside Cabin August 11, 1999

UVTRL 99R Keith Lake Cabin August 12, 1999

UVTRL 998 Maligne Lake Outlet Cabin August 12, 1999

UVTRL 99T Fiddle River Railroad Camp August 13, 1999

UVTRL 99U | Disaster Point Railroad Camp | August 13, 1999

UVTRL 99V Rocky River Cabin August 13, 1999

UVTRL 99W | Talbot Lake Log Foundation August 13, 1999
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Figure 11. Map of Jasper National Park showing the location of the sites sampled.
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